ABSTRACT
INTRODUCTION
The primary aim of this work was to establish to what extent the development of computer technology has benefitted the school system for pupils aged 6 to 16, with a focus on the Design and Craft subject area. The use of technology within this area was looked at to establish whether the modernisation of the subject and increased use of computer technology has affected the teaching and learning of the pupils. Initial research of the literature base surrounding the area helped to concentrate the primary research on to the use of interactive whiteboards, digital projectors and electronic portfolios (e-portfolios). This allowed the research to be teaching and learning based as opposed to a general discussion of technology benefits.
Questionnaires were given to teachers and ex-pupils to ascertain whether technology change has a visible impact on the teaching and learning of pupils in recent years.
Mainly closed questions were used to make it comparable and quick to complete. Two open-questions were asked to ensure the questions weren't too guided and therefore the results were reflective of the true reality of the situation.
By
Through both literature review and primary research, it was evident that the variation between schools in terms of technology use is vast. With this difference, it made it possible to establish the use of interactive whiteboards, digital projectors and e-portfolios and has benefitted the subject Design and Craft within state schools (Barrett, 2004) .
Literature Review
The Office for Standards in Education (OFSTED) is the governing body for education an England and Wales, with regular reports being produced and monitoring of schools taking place to maintain a high standard within them. Kimbell (1997) noted that data technology itself is used as an assessment tool by governing bodies which allows it to be used as a tool to improve standards in schools. This assessment can focus on problem areas relating to the personal circumstances of children in order to boost those into are struggling. This is an indirect attempt of improving pupil's learning through the use of technology as the pupils themselves are not using the technology to learn. Using assessment tools that can establish the areas of focus in schools, teacher's time can be allowed to be used more effectively and therefore can improve the teaching and learning of pupils.
On the other hand, Kimbell then proceeds to explain the problems with using technology as an assessment tool, acknowledging that it can sometimes skew the results.
Whilst watching two teachers from Essex assessing their
Design and Craft class using Statutory order of Assessment (SoA) ticking, it is found that, the teachers disagreed with the overall outcome of the pupils which meant that they retrospectively revised them after to ensure pupils were getting the marks that they deserved for their subject ability.
Although it is possible to assess pupils using technological systems, it can go against a teacher's intuition of the pupils meaning that they may overrule its outcome. So, a teacher will ultimately decide their own goals and areas of focus based on intuition, so an assessment tool may be good for helping others to understand a teacher's view, but it may not actually assist the individual teachers.
This leads on to technological tools and products that pupils are able to use themselves. An e-portfolio allows children to digitalise their Design project work and create a working story of how it was developed. Kimbell, et al. (1991) spoke of how a teacher's prior knowledge as the 'expert' in the field, steers the pupil to the solution within the project.
This restricts the amount of knowledge taken on by the pupil as it is selective teaching and therefore the question is whether they are learning the process or memorising it? If this is the case, the use of e-portfolios makes it easier for teachers to allow pupils to continually change their work to what they believe to be correct. Kimbell (1997) later states that it has evolved from being an assessment of pupil's knowledge and skills to being an assessment of how they can use technology in order to tackle technological tasks.
Kimbell continues by saying that the subject has become more about the use of technology within design and so the priority within schools has changed.
It is clear that the use of technology is now integrated into our everyday lives. So Design and Craft in schools has started to reflect that. Technology is being used within lessons to aid the teaching and learning of pupils in a way that they are used to. It has become necessary to teach how to use particular products to ensure that pupils have enough knowledge to become competitive in the working world.
Middleton (2008) also highlighted that the teaching of
Design involves greater use of computer technology.
Middleton proceeds to explain that computers are commonly used for pupils to control machinery such as lathes, mills and robots and to design new products through the use of 3D CAD. However, Middleton acknowledges that although, computer technology is more frequently used within schools, no research has been done to prove the extent to which it improves the learning of expert software use. The problem with researching this area, was that there is a lack of true experts within CAD. In addition to this, Middleton (2008) 
Research Methodology and Data Collection
A survey comprising of ten questions was created online to minimise the time needed to complete the survey and for the ease of use for sending it out. This maximised the number of people that the survey became available for. Saunders and Thornhill (1997) state that unlike the data collected from interviews, questionnaire data can be more readily analysed as well as it is less time consuming.
In addition to this, the same survey was printed and sent to the people that were regarded as the primary target market for the questionnaire to ensure there was a big enough range of respondents. This was because many people who would receive and respond to the questionnaire on online would typically be in the age range of 18-23 and in the ex-pupil category. So it was necessary to send printed versions to teachers in a range of schools to achieve an accurate and unbiased result. Once the data was collected it was then interpreted by comparing and contrasting actual results against the literature, which enabled the conclusion drawn to be a more realistic overview rather than a summary drawn purely from the immediate environment. The questions that had set answers provided quantitative data which was analysed using a numerical system making it easy to compare and draw a definitive conclusion (Saunders, Lewis and Thornhill,1997).
The qualitative answers were more difficult to compare as they were open to interpretation but they did provide more information about the feelings towards the technology which the quantitative data could not do. Cooper and Schindler (1998) highlight that offering incentives, like the which findings of the research will be shared with the participants, has a positive effect on response rates. Also sending covering letters have been found to make participants feel more comfortable in taking part along with anonymity.
Analysis of Findings
Of the 30 participants who were contacted specifically with a printed questionnaire, only 21 completed it, which highlighted the importance of having an online version available for a more open range of responses. In addition to this, it allowed the results to be genuinely anonymous as there was no way of tracing who had filled in this version of the questionnaire. This also added an additional 18 participants, making the total number of people to complete the questionnaire as 39.
Implementing the technology
The most notable result from the survey was that the technology in schools was not utilised fully. A mix of both expupils and teachers stated that teachers were not fully trained to use some of the technology what were provided for them. This resulted in teachers avoiding the products and therefore resorting to traditional teaching techniques which they felt more comfortable using from their training.
Confusion
There was also confusion between a data projector and an interactive whiteboard, with many teachers using an interactive whiteboard simply to project their laptop screen and so it was no longer being used as an interactive tool.
80% of the people said that their school has/had an interactive whiteboard, however only 50% of these people believed that the interactive whiteboard was being used to its full potential. This statistic could be distorted due to the nature of the questionnaire. As it was self-assessed it is unlikely that many teachers would admit to not using their resources properly.
A common answer that arouse was that the interactive whiteboards don't allow for normal whiteboard pen use.
This means either you are restricted to just using the technology or having another, separate, whiteboard for quick drawings. Many teachers struggled to draw diagrams on the interactive whiteboard, opting for a pre-drawn diagram, using a separate board, or even paper.
Sometimes, it is necessary for a teacher to produce a quick drawing for something that needs to be explained that they didn't expect. So it is not always possible to prepare in advance with a neat electronic diagram.
Support to class discussions
Nevertheless, interactive whiteboards were also said to be a great asset for class discussions. It tends to encourage more children to actively participate due to the uniqueness of the product, with intrigue and curiosity acting as a persuasive tool. Many ex-pupils who had experienced the use of interactive whiteboard said that it made the lesson more fun. Teachers concurred with this, believing that interactive whiteboards helped to keep focus in the lessons for the more boring topics on the syllabus.
E-portfolios a support for teachers
E-portfolios were perceived in a positive light with many expupils commenting on how they promote the use of internet based research to enhance their project at the early stages. The research stage of the project tends to be where many pupils fall behind as they find it boring and don't always understand the relevance to their project. If an e-portfolio can help to make this stage easier for pupils it has got to be a positive step in improving their course work. In addition to this, some ex-pupils said that they found they were able to include more work in this format due to the way they could edit their work, enabling them to present it in chronological order even if it wasn't produced in this way.
Although this is one, Resistant Materials, as teacher mentioned, can distort the true working process carried out by a pupil, creating the illusion that the pupil 'ticked the boxes' first time round. In reality, most children forget to do certain things until they see a mark scheme in the later stages of the project. The teacher should note that children shouldn't be marked down for doing things in the wrong order, but encourage to include things as they happen. So that the research is a true reflection of the physical product
and not a 'box ticking exercise'.
But, in the same respect, some teachers also acknowledged the flexibility of e-portfolios provided. They allow the distribution of several copies of the pupils course work to be viewed by various people whilst not damaging the progress of their work. By being able to have several people view the work with no extra financial or time costs it is possible to gain large amounts of feedback from a variation of people. Course work is, after all, designed to be reviewed and improved from research and feedback.
Benefits of using the technology for students
The benefits of technology use within the school environment seemed to be highlighted by the ex-pupils, with them having the more positive view on its use. The results showed that, of the 24 ex-pupils asked, 23 preferred using an e-portfolio to paper coursework. An example of a reason given for this was that they could edit their work right up until the point of submission, making it easier to get higher marks after feedback from teachers. This shows that the ex-pupils knew how to utilise their freedom with eportfolios. They were aware that they could get feedback again and again to improve their work at the earlier stages even if their product wasn't necessarily improving as a result. This poses the question. Is an e-portfolio a distorted view of the real process involved in the making of a product by a pupil?
The e-portfolio process certainly appears, visually, more professional but does this cover up the backward thought process involved in this style of presentation? And does this truly reflect a working process that would be used in a professional environment? An e-portfolio certainly allows for more intense research which can only be the positive.
Moreover, this research is used properly down to the pupil, but the technology opens up a forum by which a pupil can obtain higher marks and a more thoroughly thought about product.
One teacher stated that, an e-portfolio allows the pupil's course work to be marked again and again without interrupting the progress of the child's work. Whereas paper course work would require the pupil to give up their work for a week, but an e-portfolio can be emailed to the teacher to mark when they see fit. In a school environment where time is limited and valuable this is a huge benefit to the pupils. It also helps teachers to assist on product developments.
Use of the technological product on a daily basis
82% of participants stated that, pupils are/were able to use the technological products within the school on a regular basis if needed. This is a major benefit, showing that in most schools, pupils are able to make full use of the technology available within their school. It also implies that, pupils are able to use the products independently at times, which often leads to a deeper understanding of how the product works as it allows for a stronger interaction with the product.
The more access of a pupil to the product the more confidently they will use it and therefore try new things.
Within design, it is important that trying new things is promoted to encourage innovation.
An interactive whiteboard is designed to be used primarily by the teacher with controlled interaction from the pupils.
Interactive whiteboards, from a teacher's point of view, seemed to help for the structure of the lesson. From the research it appeared that it allowed pupils to contribute and discuss subject related problems rather than just do their own work. Peacock, Ashton and Henderson (1989) believed that, group work enabled flexibility and advances in knowledge. This highlights the need for group work within a designing environment to allow for innovation. Interactive whiteboards functionality is advertised as being a part of group interaction, thus promoting innovation.
Martin (2007) 
Limitations
As with any product or change, they come with limitations.
The e-portfolio format seems to work well for the pupils however, there are obvious concerns that it is not a genuine reflection of the pupils work process. This can't be ruled out unless it is compared directly with the 'old style' paper working in a controlled environment with the same project.
From the primary research it seems to be a positive use of technology, but is this just because it seems to help getting better marks? If the higher mark is not deserved then surely is it not a good use of technology?
In addition to this, it appeared from the research that some pupils found sketching and annotating as the project progressed in a workshop could have been a faster way of producing the same quality of work. This is mirrored by 
Differences between schools
There appears to be a significant difference between 
Teacher training
The national curriculum doesn't specify the products that teachers use to assist learning for the pupils such as a digital projector or an interactive whiteboard and yet it seems it can affect what and how much they learn, so should this too be something that is standardised to ensure equal learning opportunities at different schools? The state school system, at present, aims to create equal opportunities for children of all backgrounds.
Some teachers and ex-pupils highlighted that the interactive whiteboard is rarely used because the teachers struggle to use it properly. Many teachers believed they didn't have necessary training to use the interactive whiteboard as more than just a digital projector and therefore it was being wasted. So while it is a great tool to have, if the teachers aren't confident in using it, they will just revert to more traditional teaching methods.
Whilst it appears that technology is a forward step, it does require additional teacher training to ensure it is utilised effectively. It also relies on the teachers putting in extra time and essentially learning a whole new style of teaching.
However, from the research, it is apparent that pupils don't 
New opportunities for students
But it appears that technology alone can affect the opportunities available to children. Any product that consistently assists the teaching and learning of pupils should be made available for schools to help improve the standards of children and to increase their potential when they finish school. Children tend to understand the way technology works through trial and error whereas adults often want to read a manual or be taught. This curiosity that is evident in children is enhanced through technology use.
Design relies on curiosity and creativity to enable pupils to come up with an innovative idea so technology can be essential for creating and building up these vital skills. Opinions are formed from experience, so it is important to acknowledge that not every participant had/has the same school experience and so their answers would have reflected that. Gender can also be a variable factor when it comes to technology use. Wellbourne-Wood (1999) reported that studies have shown that boys are more likely to have a computer than girls whereas girls are more likely to simply have access to a home computer. The less technology tends to be used, the harder it will be to use it to its full potential.
Wellbourne-Wood (1999) stated that, within Design and
Craft there was a clear gap created by stereotypes; girls typically shied away from the subject because it was a 'boy's subject'. This would imply that boys were more likely to be the subject of the questionnaires, although it is not possible to prove due to the anonymous nature of the questionnaire. On the other hand, girls typically, are more likely to complete a voluntary questionnaire than boys.
Design and Craft tends to be male orientated, so if this is the case and more girls answer the questionnaire than boys, this could potentially present slightly skewed opinions and therefore results.
As OFTSED shows, schools can differ massively in the way they perform in subject areas depending on their geographical area. A school that gave the most feedback from the postal questionnaires is classed as the 3rd quintile for most areas such as exam results and attendance, so this was classed as an 'average' school. However, the online questionnaires may have been completed by people who have attended or worked at higher schools. All of these variables can affect the results but it was important to obtain anonymous results to ensure honesty in the answers
given. In addition to this, a mix of teachers and ex-pupils were asked to get a rounded view of the area. This in itself makes way for a large variation in answers and viewpoints, had teachers and ex-pupils been compared separately, the results probably would have told a different story.
Conclusion
By looking at the way in which technology has been used in schools, it allows for a better understanding of whether this has been a benefit to the teaching and learning of pupils in compulsory education.
It is evident that, e-portfolios are growing in use within state schools and with this their usage is being enhanced. Pupils are learning to use the e-portfolio format to their advantage to gain better marks and illustrate their design process. Wellbourne-Wood (1999) pointed out that an eportfolio helps to encourage pupils to gain a wider research base through the use of the internet, having access to journals, articles and the opportunity to speak with experts in the field.
Crusader Solutions and Services (2013) spoke of how the collation of work in an e-portfolio allows pupils to continually update their work. A noted problem was this, type of documentation takes place after the 'messy' designing process and so it is not necessarily a true story of work.
The nature of e-portfolios makes them a very flexible way of working so that pupils are able to have their work assessed whilst continually moving the project forward. However, it was suggested that this can lead to teachers directing pupils down a specific route in their project that they would There is no doubt that e-portfolios have enhanced Design and Craft in schools, allowing their work to reflect that of a professional. But it is necessary to acknowledge the need for a change in the way it is assessed as it is not simply paper coursework put on to a computer. With an eportfolio, pupils should be expected to obtain higher marks due to the wider access of resources available to them.
Interactive whiteboards are arguably the most used technological innovation by teachers in recent years. With this in mind, it is important that they are used effectively by the teachers to ensure enhanced learning for the pupils.
From the research gathered it is evident that, a large proportion of schools now have access to them. Many teachers are still unable to use them to their full potential, thus limiting their effect.
It was stated that, many teachers in state schools find interactive whiteboards confusing without prior teaching.
They felt that they were expected to use them and yet they weren't provided with the education in which to do this. This resulted in many teachers simply using them as a digital projector. If the product is not used as designed, it is essentially a waste of school resources. However, for those teachers who had the confidence or support to learn how to use the interactive whiteboards properly, it was a very good tool. An interactive whiteboard has the capacity to be used for large, interactive group work which, within Design, helps aid innovation. With innovation comes higher marks, so it is a necessary teaching style to help the teaching and learning of pupils. and Craft is essential to prepare students for when they enter the industry. With technology advances being so rapid it is important to prepare pupils for how this will be integrated into the careers they may enter in later life.
A digital projector relies on a modern and imaginative teaching method to utilise the technology. This is hard to assess through self-assessed questionnaires as teachers will generally perceive themselves to be relatively imaginative.
Digital projectors are used in most schools in the country, making them an essential to teaching and learning for many teachers. But this does not mean that they offer much more than a traditional blackboard and chalk for pupils. It is simply a tool that makes lessons easier to prepare for the teachers, with a PowerPoint presentation being produced before the lesson and simply projected when needed. This, arguably, benefits the pupils as teachers spend less time writing on the board and more time discussing and engaging with the students.
While technology advances make creative discussions and sharing of information easy within a school environment, it relies on teacher imagination and creativity to truly make full use of the products available. The products advertise themselves as tools for teaching and learning that enhance children's performance in a simplistic way, but this can only be done by well trained teachers who are willing to adapt their teaching style to incorporate them. So, it has become clear from the research that teachers now need to adjust with the modernisation of their subject in order to prepare their pupils for life in the Design industry.
